Sea turtles are a keystone species and are highly sensitive to changes in their environment, 31 making them excellent environmental indicators. In light of environmental and climate changes, 32 species are increasingly threatened by pollution, changes in ocean health, habitat alteration, and 33 plastic ingestion. There may be additional health related threats and understanding these threats is 34 key in directing future management and conservation efforts, particularly for severely reduced 35 sea turtle populations. Hawksbill turtles (Eretmochelys imbricata) are critically endangered, with 36 those in the eastern Pacific Ocean (Mexico-Peru) considered one of the most threatened sea turtle 37 populations in the world. This study establishes baseline health parameters in hematology and 38
Hematologic values are presented in Table 1 . No hemo-parasites were observed for the 28 183 hawksbills evaluated in 2013. 207   208  209  210  211  212  213  214  215  216  217  218  219  220  221  222  223  224  225  226  227  228 Table 2 Our results provide the first assessment of hematology, biochemistry, heavy metal, and persistent 256 organic pollutant levels in the blood of wild hawksbills nesting in mangrove estuaries and 257
establish baseline values for mature female hawksbills in these habitats in the eastern Pacific 258
Ocean. The population sampled in this study was rated overall as healthy, as nesting hawksbills 259 were in good body condition, had minimal epibiota, and generally had normal physical exam 260 findings. While interpreting the parameters in this study, it is important to note that it is common 261 that highly contaminated reptiles show no acute signs of health distress, thus our results should 262 not be misinterpreted as confirming the species is healthy in the region. (Table 4 ). Some differences are notable in comparing values between 269 studies, for example glucose in the (3) study is significantly higher than that of all other studies 270 and the Packed Cell Volume is lower in our study than in (1). Notably only eight individuals 271 were sampled in the (3) study and the sea turtles were caught in the open water and brought on to 272 the beach instead of testing nesting females. The authors speculate that handling stress induced a 273 stress hyperglycemia. This study also is the only other adult wild hawksbill study to include a 274 white blood cell differential count, which varies from ours in numbers of heterophils and 275 lymphocytes. The other two studies, (2) and (1) have similar values for biochemistries to our 276 study. 277
One female in our study had white blood cell count and heterophil count twice as high as 278 the lowest WBC and heterophil count sampled, so occult illness in one or more individuals of our 279 studied population may be possible (46). Biochemistry reference ranges were established (2) for 280 juvenile hawksbills occupying a coral reef ecosystem off the Pacific coast of Colombia, with 281 calcium, total protein, phosphorus, glucose values similar to our data, but with much wider 282 ranges of LDH, AST, and cholesterol. Some differences were noted between several 283 hematological and biochemistry values when compared to published data from juvenile 284 hawksbills undergoing rehabilitation in the United Arab Emirates (47). For example, juvenile 285 hawksbills had lower mean PCVs, lower total white blood cell counts, and higher AST, CK, and 286 uric acid levels. Additionally, mean calcium, phosphorus, and total protein levels were lower in 287 the rehabilitated animals when compared to our study sample. These differences may be due, at 288 least in part, to the impaired health of animals in rehabilitation, as well as possible geographic 289 variation in environmental variables or in the life-history characteristics of hawksbills in distinct 290 oceanic regions. Variation in biochemistry ranges may reflect differences in physiological 291 requirements between life stages (i.e. juvenile vs. adults) and/or behavior/habitats (nesting in 292 mangrove estuaries vs foraging at coral reef ecosystems) of each studied hawksbill population 293 (15). 294 Higher levels of arsenic were found in adult hawksbill tissues in Japan, particularly in 314 muscle, than compared to adult green turtles (52). Additionally, arsenic levels of marine sponges 315 were found to range from 0.8-157 mgm/gram of dry weight, suggesting that sponges may be a 316 significant source of arsenic in adult hawksbills. It is unclear the role that sponges may play in 317 accumulation of other heavy metals or persistent organic pollutants, such as the low levels of lead 318 and mercury found in our study population.. Importantly, hawksbills in our study area utilize 319 mangrove estuaries and are believed to feed predominantly on mangrove seeds and roots (M. 320
Liles, pers. obs.), indicating that they may feed at an even lower trophic level than populations of 321 hawksbills in other regions. The tendency to feed at low trophic levels may enable eastern Pacific 322 hawksbills to avoid higher levels of blood pollutants seen in conspecifics in other habitats, as 323 well as other sea turtle species. 324
Persistent Organic Pollutants 326
Organic and inorganic pollutants have been more frequently studied in loggerheads than other sea 327 turtle species (53) (54) (55). Studies on loggerheads have found detectable POP and PCB results 328 in which several of the individual contaminants had correlations with changes in clinical 329 parameters such as packed cell volume (56). Further studies are needed on all sea turtle species to 330 determine the individual and population level effects on health and reproductive outcomes in 331 animals exposed to inorganic and organic pollutants. 332
The trophic level of food items consumed by sea turtle species at different life stages may 333 impact levels of POP and PCBs. For instance, green turtles consume marine invertebrates as 334 juveniles before transitioning to primarily algae and sea grass as adults, whereas adult 335 leatherback and hawksbills forage on jellyfish and primarily marine sponges, respectively (57). 336
For hawksbills and leatherbacks, this may mean they tend to accumulate more polluntants. More 337 recently, however, leatherback turtles (Dermochelys coriacea) in Gabon with evaluated levels of 338 POP and PCB in the blood of nesting and all turtles had levels below the detectable limit (42), a 339 recent study (58) noff the west coast of Senegal in the Cape Verde Islands comparing POP and 340 PCB levels in juvenile green and hawksbill turtles found detectable levels in both species, 341 although green turtles had both higher levels and a greater prevalence of contamination. 
